Abstract -Pesticides are intentional biocides and consequently must have effects on organisms. As for unintentional side-effects in the environment, systematic evaluation procedures have been developed, which may serve today as models for other groups of chemieals. For comparison of pesticides with each other and with other environmental chemicals, a minimum test procedure is described. This profile analysis is intended to serve as a Screening procedure and as a basis for selection of potentially harmful substances.
INTRODUCTION
Due to their intended biocidal acti vity and their widespread use in the environment, pesticides were the firstchemieals identified as environmental hazards. The world-wide occurrence of so-called organochlorines could be assessed readily with the most sensitive and feasible analytical methodology available. This does not necessarily imply that organochlorines are the most harmful pesticides -other groups simply are not analysed easily. The potential environmental hazards of heavy metals were recognized mainly following the Minamata and ItaiItai diseases which were caused by high local occurrences of methyl-mercury and cadmium respectively. Their impact was not recognized prior to their deleterious effects on human health.
The problern with polychlorinated biphenyls (PCBs) was recognized by accident due to their interference in organochlorine pesticide analysis. Such random findings demand a systematic approach in order to identify those substances which have a high potential for environmental effects. This need becomes crucial when realizing the methodological problems, the lack of background data in biological monitoring, and the controversis in biology and biochemistry in regard to causative agents and action mechanisms for demonstrated environmental effects. One example of this is the egg-shell thinning of some bird species caused by DDT and PCB.
Chemical factors influencing effects
It is only during the most recent years that systematic procedures for environmental chemi-PAAC 50:9/IQ M F. KORTE cal evaluation have been discussed; and, thus far respective regulatory actions are taken in only a few countries. The basic knowledge for these procedures is obtained from pesticide research, from pesticide evaluation and registration requirements as used e. g. by FAO /WHO (1) , and from respective information on radioactivity. Thus, pesticides have become models for the evalua tion of chemieals in general (2) . This implies that different requirements should be applied to non-biocides.
EVALUATION OF THE IMPORTANCE OF ENVIRONM.ENTALCHEMICAlS PRODUCTION AND INDUSTRIAL WASTE USE PATTERN PERSISTENCE DISPERSION TENDENCY CONVERSION UNDER BIOTIC AND ABIOTIC CONDITIONS ECOTOXICOLOGICAL BEHAVIOUR

Fig. 1. Parameters for the evaluation of chemieals
In establishing generally applicable evaluation standards, several parameters, shown in Fig. 1 , other than human toxicity must be considered. The P:<?~~~!i.?~-and utilization patterns are two of six parameters which determine the quantities of chemieals released into the environment as well as their regional or global distribution. Other parameters of equal importance are the persistence, the dispersion tendency, the conversion or degradation under biotic and abiotic conditions and the ecotoxi.cologica:l behaviour. They are in some way included in pesticide regulations. A sensible and systematic use of these parameters could lead to a priority li:;t of environmental hazards due to chemieals. Since effects of chemieals and changes in material environmental quality depend on concentrations of the respective man-made chemicals, the significance of produced (or marketed) quantities, industrial wastes resulting from production, and byproducts in the technical grade chemieals is obvious.
To arrive at the data given in Fig. 2 it is assumed that there is no conversion, evaporation or washing out, and the possible environmental contamination from pesticides, nitrogen fertilizers, or organic chemieals alone is considered. Especially the last column, the concentration on total land surface, gives an indication of the global impact of environmental chemieals.
If all used pesticides were distributed over the entire land surface of the earth, a concentration of 7 mg/m 2 would result; the used nitrogen fertilizer would be present in concentra- The full black curve represents the over-all Sr 90 concentration in various samples, the small signs DDT concentration in individual samples, e. g. the horizontal ellipse in soil, grass, and sediments, the horizontal rhombus in fish, birds and eggs, the circle in meat, fish, and poultry, the hexagon in buttermilk, the vertical ellipse in the air (scale: ngjm 3 ). The reetangle and crossed-out reetangle refer to detected concentrations of PCB in fish, birds, eggs, and other wildlife animals (Ref. 5). Thus far, dispersion can be predicted from physico-chemical data of a chemical tagether with its persistence and data of its environmental conversion products. Reliable estimates, however, are difficult to achieve due to the complexity of reactions and transport mechanisms involved.
!'~!_s~~~e_r:<:.':. has been a controversial topic in pesticide evaluation for some time. It includes additional aspects when comparing total residue data of persistent with nonpersistent pesticides. This is valid since it has been generally accepted that, in addition to the parent pesticide, all its environmental conversion products also represent residues. 
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The data in Figure 7 indicates similar total residues for the two chemicals; this is due to the fact that buturon, although easily metabolized, results in a high percentage of soil-bound residues. These disappear only very slowly. This fact needs further consideration since a nurober of pesticides and other chemieals result in phenols and anilines which might become, by binding, long term soil contaminants. Very limited information is available on the nature of these bound residues. However, it is possible currently to predict from experience possible structures of biotic conversion products.
The structures shown in Figure 8 represent the metabolic pattern of pentachloronitrobenzene in onions. The figure includes the balance of the solvent extractable portion of the residues.
These structures could be predictecl and it would be possible to estimate the further, longterm conversion of the terminal products shown. However, it is necessary to determine quantlties ot metabolites experimentally in order to meet the quantitative requirements for assessment. In regard to the rate of metabolism and the amounts of metabolites formed, there are significant variations in different species and even sex-differences which call for specific experimental determina tion.
.;:,<:-' +No2-elimination Various approaches to develop an effective screening system are conceivable and must be considered. Three such approaches which cover various aspects of the problern will be discussed.
The OECD has proposed a scheme for the assessm.ent of environmental chemieals which takes into account the above mentioned parameters. Specifically, it is suggested that a screening of chemieals already on the market comprise: It is assumed that chemieals thus identified are likely to constitute potential hazards. Therefore they, before all others, should be subjected to further examination.
Over and above these efforts, a pre-market screening of all new chemieals in regard to their potential for toxic and ecotoxic effects must become mandatory in an internationally harmo- By choosing suitable standard reference compounds the test-substances can be classified with respect to their environmental behaviour relative to the standard. Obviously, the most im-;ortant criterion for the selection of standard compounds is their environmental behaviour.
A substance will be considered suitable if it is still environmentally acceptable; that means, relatively widespread, medium degradable, and ecotoxicologically acceptable. Among the widely used organo-chlorine compounds, dichloro-or trichloro-biphenyl seem to satisfy the above conditions. For instance, dichloro-biphenyl is easily degraded and non-accumulating, while tetrachloro-biphenyl is much less degradable and already accumulates in organisms. •;.
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•;. Quantities measured and information obtained {persistence, degradability) were the same as in the previous test.
Photochemical mineralization was observed in adsorbed and/or solid phase in a well standardized and controlled apparatus (Ref. 6). Wavelengths above 290 nm were used to simulate tropospheric conditions. To enhance the speed of reaction, oxygen atmosphere was used so 14 that the time needed for performing the testwas only 3 days. In this test only co 2 produced was measured.
.,. A combustion test was designed to investigate the thermo-stability (persistence) of the test substance. 'fhe substance was incinerated tagether with artificial waste (see Fig. 15 ) at a 0 temperature of 800 C. Radioactive co 2 and organic substances in the exhaust and the residue were determined. Three rats were fed with the test substance ( rv 1 mg/kg body weight) in single applications on three consecutive days. The radioactivity in urine and feces, as well as the ratio of parent compound vs. conversionfdegradation products (TLC) in excretion products, was determined.
After one week the test was terminated and the animals were sacrificed to allow determination of radioactive substances in tissues and blood. The test allowed an investigation of the degree to which the substance was metabolized by the organism as well as the degree of retention. . .
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Initial conc. The degree to which the substance may be utilized (metabolized) and/ or retained by algae was investigated using Chlorella in a ventilated sterile system containing a standardized nutrient solution, resembling the water of only slightly polluted rivers. The chemical was applied 14 only once and a period of one week was allowed for the cells to utilize it. Emitted co 2 was measured throughout the test period; the concentration of the parent compound in water and the amount retained by Chlorella as well as amounts of conversion products in water and cells were determined.
This system of tests, tagether with a number of experiments to study the physical-chemical properties related to transport processes under actual environmental conditions (e. g. evaporation, solubility, partition coefficients), is assumed to cover the parameters necessary for screening the environmentaljecotoxicological impact of chemicals. That is, the persistence, degradability under various conditions, bioaccumulation and dispersion tendency (the latter being deduced from the combined results of tests of the former) can be evaluated. While in each test only individual elements or factors of ecosystems are investigated, the results are expected tobe predictive for the total system. With a standard of known environmental behaviour, a relative scale for the impact of large numbers of chemieals may be obtained.
There is an additional interesting approach to an evaluation of possible hazards of chemieals which focuses on man rather than ecosystems. It is known as "environmental specimen bank" or "tissue bank", still in the planning stage. The aim here is to collect and store a multitude of environmental samples -from air to human tissue -known or suspected of accumulating pollutants, which will provide references for further and future assessments. The ecotoxicological behaviour of xenobiotica is one urgent factor which must be considered in any assessment of chemieals in the environment. It is understandable that biota and their enzyme systems do not have a sufficient capacity to eliminate xenobiotica; however, the energy, which is in excess when compared with organic materials in the atmosphere, is nonspecific and therefore also able to mineralize xenobiotica. Furthermore, high energy light (UV) can be used technologically to enhance degradation of chemicals, e. g. in accidental
Situations as happened recently in Seveso. UV and diffuse daylight irradiation may become important tools to decontaminate the environment of organic persistent materials.
